It is easy to see that if G is a torsion group and H is a subgroup of G, then H is a center of purity in G if and only if every p-component H v of if is a center of purity in the corresponding pcomponent G p of G. Thus, Theorem 1 can be used to determine the centers of purity in torsion groups. The following result shows that the centers of purity in arbitrary groups can also be characterized. THEOREM 
A subgroup H of an abelian group G is a center of purity in G if and only if the following two conditions are satisfied: (i) the torsion subgroup H t of H is a center of purity in the torsion subgroup G t of G;
(ii) either G/H is a torsion group, or else, for all primes p,
The problem of characterizing centers of purity in p-groups was first posed by J. M. Irwin in [2] . Irwin showed that any subgroup of a p-group G which is maximal disjoint from G 1 is pure in G. In [3] [4] ) showed how the proof of Erdelyi's theorem could be modified to obtain a short proof of Irwin and Walker's result. Finally, Reid established the general sufficient condition 2.1 of [5] for a subgroup H of an arbitrary group G to be a center of purity. It was Reid who introduced the term "center of purity." In the lemma below, we show that Reid's condition is necessary as well as sufficient for H to be a center of purity in a p-group G. This lemma is then used to prove Theorem 1, from which Theorem 2 follows easily. The author is indebted to Professor Reid for sending him a pre-print of the paper [5] . It was the reading of this paper which inspired the present work.
The notation and terminology of [5] will be used in this paper. In addition, we let O(x) denote the order of the element x.
LEMMA. Let G be a p-group, and suppose that H is a subgroup of G. Then there is a subgroup M of G such that M is maximal with respect to disjointness from if, and M is not pure in G, if and only if the following conditon is satisfied.
(*) There exists heH and meG such that
Proof. Suppose that M is a subgroup of G which is maximal disjoint from H and not pure in G. Using the fact that two subgroups of a p-group are disjoint if and only if their ^-layers are disjoint, it is easy to see that M is maximal disjoint from H[p\. Therefore (*) is satisfied by Theorem 2.1 of [5] .
(It is clear from the proof of 2.1 that pm Φ 0, so that O(m) > O(h).)
Assume conversely that the condition (*) is satisfied. Let r be a natural number such that Let 7Γ be the projection mapping determined by this decomposition:
Note that by the construction, π(
It is easy to see that since p j~ι m = neM o , the p-layer of K is M o . Thus, K[p] n flip] -Mo Π -ffb] -O, and therefore K f] H = 0. Let ikί be maximal containing iΓ and disjoint from H. The proof of the lemma is completed by showing that hf(pm) ^ r. Indeed, this will imply that M is not pure, because h p (pm) = h p (p(m + h)) ^ h p (m + h) + l^r + l.
Suppose that hξ{pm) ^ r + 1. Then zeM exists satisfying Theorem 2 is obtained with the help of Theorem 1, by refining* the proof of Lemmas 3.5 and 3.7 in [5] 
